General Information
(Fairlawn, NJ), or TCI (Tokyo, Japan) and were used as received. Solvents were dried through a commercial solvent purification system (Pure Process Technologies, Inc.). Mass spectra were recorded by electrospray ionization with a LTQ-XL linear ion trap mass spectrometer (Thermo Scientific, San Jose, CA). Surface Plasmon Resonance spectroscopic measurements were performed with a dual-channel SPR spectrometer, NanoSPR6-321 (NanoSPR, Chicago, IL), with a GaAs semiconductor laser light source (λ = 650 nm). The device was equipped with a manufacturer-supplied high-refractive index prism (n = 1.61) and a 30 μL flow cell. Surface interactions at the gold interface were monitored using the resonance angle tracking mode.
Synthesis of New Compounds
2-Biotinamido-N,N,N-trimethylethanaminium Iodide 4: Biotin N-hydroxysuccinimidyl ester (NHS Biotin, 100 mg, 0.293 mmol) was added to a 10 mL round bottom flask with a stir bar. The system was purged and placed under nitrogen followed by addition of dry THF (3 mL).
Unsym-N,N dimethylethylene-diamine was added (0.296 mmol) and the reaction was stirred at room temperature overnight. The reaction mixture was concentrated via rotary evaporation and
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triturated with ether and hexanes before drying under vacuum. The product was then placed in a 10 mL round bottom flask with a stir bar under nitrogen. Dry THF (2 mL) was added followed by (100 mg, 0.293 mmol) was added to a 10 mL round bottom flask with a stir bar. The system was purged and placed under nitrogen followed by addition of dry THF (3 mL). N,Ndimethylpropylenediamine was added (0.296 mmol) and the reaction was stirred at room temperature overnight. The reaction mixture was concentrated via rotary evaporation and triturated with ether and hexanes before drying under vacuum. The product was then placed in a 10 mL round bottom flask with a stir bar under nitrogen. Dry THF (2 mL) were added followed by iodomethane (41.6 mg, 18.2 µL, 0.293 mmol). The reaction mixture was stirred at room temperature for 4 h then filtered and triturated with dry dichloromethane and hexanes. 
2-((2-biotinamidoethyl)thio)-4-oxo-4-((2-(trimethylammonio)-ethyl)amino)butanoate 6:
NHS Biotin (100 mg, 0.293 mmol) was added to a 10 mL round bottom flask with a stir bar. The system was purged and placed under nitrogen followed by addition of dry THF (3 mL).
Cystamine dihydrochloride was added (0.147 mmol) and the reaction was stirred at room temperature overnight. mol) was then placed in a glass vial equipped with a stir bar under. Nanopure water (500 L) and excess tris(2-carboxyethyl)phosphine (TCEP) were added (8.3 mg, 33 mol) and the solution was stirred at room temperature for 1 h. An aliquot of a solution of 7 (1.65 mol) was added to the solution and stirred at room temperature for 1 h. This solution was then directly used for SPR studies.
(Z)-4-oxo-4-((2-(trimethylammonio)ethyl)amino)but-2-enoate 7:
Maleic anhydride (500 mg, 5.10 mmol) was added to a 100 mL round bottomed flask with a stir bar followed by ether (50 mL). N,N-dimethylethylenediamine (5.10 mmol, 450 mg, 511µL) was then added dropwise while stirring and the solution as allowed to stir at room temperature for 10 min (when precipitate was formed). The solid was then filtered, washed with ether and dried. 100 mg (0.540 mmol) of solid was then placed in a round bottom flask followed by DMF (3 mL) and methyl iodide (76.6 mg,
S-5
33.6 µL, 0.54 mmol). The reaction mixture was then stirred at room temperature for 4 h. 
(Z)-4-oxo-4-((2-(trimethylammonio)hexyl)amino)but-2-enoate 8:
Maleic anhydride (170 mg, 1.73 mmol) was added to a 50 mL round bottomed flask with a stir bar followed by ether (10 mL). 6-(dimethylamino)hexylamine (300 µL, 1.73 mmol) was then added dropwise while stirring and the solution as allowed to stir at room temperature for 10 min (when precipitate was formed).
The solid was then filtered, washed with ether and dried. 84 mg (0.347 mmol) of the resulting solid was then placed in a round bottomed flask followed by DMF (1 mL) and methyl iodide (49 mg, 2, 167.3, 133.5, 130.3, 66.8, 53.1, 39.7, 27.8, 25.7, 25.2, 22.4 
